Malaria is preventable but has contributed significantly to maternal morbidity and mortality in our environment. Malaria parasitaemia during pregnancy is mostly asymptomatic, untreated but with complications such as low birth weight. This cross-sectional study examined the prevalence of asymptomatic malaria and its effects among parturients who had received intermittent preventive treatment in pregnancy. One hundred (100) parturient who had received sulphadoxine pyrimethamine (SP) for intermittent preventive treatment in pregnancy (IPTp) were conveniently recruited from the Bekwai Municipal Hospital and Akomaa Memorial SDA Hospital onto the study. Blood sample was collected from each participant for the detection of malaria parasitaemia, and estimation of haemoglobin concentration. A well-structured questionnaire was used to obtain socio-demographic and clinical data of participants. The prevalence of malaria among pregnant women in this study was 19% when both RDT and microscopy were used. Anaemia was present in 27% of the participants, with 14% giving birth to children with low birth weight. Most of the participants with malaria parasitaemia were primiparous, primigravida and not using insecticide treated nets (ITN). Half (50%) of participants with severe parasitaemia gave birth to children with low birth weight. Birth weight was associated with severity of parasitaemia (P=0.029). Multigravida were more likely to give birth to children with low birth weight. The prevalence of malaria among parturient who had received IPTp is still high, and severe malaria was associated with low birth weight. Pregnant women should be educated on the need to use ITN since they are more prone to malaria infection.
Introduction
Malaria is a parasitic disease of humans especially in the sub-Sahara, where about 90% of global deaths due to malaria occur [1] . Most malaria infections, and the most severe morbidity and mortality, are caused by Plasmodium falciparum which is the most common parasite in Ghana and sub-Saharan Africa [2] . Most P. falciparum infections occur in sub-Saharan Africa, and the parasite has been shown to be more common in pregnant than non-pregnant women. It also has a substantial adverse effect on pregnancy outcome [3] . Miscarriages, stillbirths, preterm births intra-uterine growth retardation are common in pregnant women with malaria [4] . Low birth weight is the single greatest risk factor for neonatal and infant mortality [5] . Analysis of cross-sectional data on birth weight and survival from five sites in sub-Saharan Africa showed that infant mortality is three times higher for low birth weight babies than for those of normal weight.
Despite numerous studies, and control and prevention strategies, malaria in pregnancy still remains an important public health problem. In Ghana, the National Malaria Control Programme (NMCP) led the development of a revised National Strategic Plan in 2008 which called for a reduction in malaria disease burden (morbidity and mortality) of 75% by the year 2015 using 2006 as the baseline. The primary interventions included early diagnosis with prompt and effective treatment of malaria with ACTs, scaling-up vector control measures emphasizing universal ITN coverage, targeted indoor residual spray (IRS) application in selected areas and intermittent preventive treatment in pregnant women [6] .
Intermittent preventive treatment in pregnancy (IPTp) involves the administration of a curative treatment dose of an effective antimalarial drug, sulphadoxine pyrimethamine (SP), at predefined intervals during pregnancy, beginning after quickening in the second trimester [7] . The use of intermittent preventive treatment during pregnancy (IPTp) eliminates malaria parasites and prevent their accumulation in the placenta [7] . Also, high coverage of IPTp showed a reduced risk in maternal anemia and low birth weight [8] . This study sought to examine the prevalence of asymptomatic malaria parasitaemia among parturients who had received intermittent preventive treatment in pregnancy at Bekwai in the Ashanti Region of Ghana.
Materials and methods

Study site
This cross-sectional study was conducted from January to May, 2016 at Bekwai in the Ashanti Region of Ghana. Bekwai is the capital and the largest in the Amansie community, located in the rainforest zone of West Africa with a population estimated to be 131,291 inhabitants. The climatic conditions of Bekwai are typical of that of a tropical region and therefore aid malaria transmission. The Municipal is principally urban. There is, however, rural communities around the area with farming as their main occupation.
Study participants
A total of 100 parturient were conveniently recruited from the Bekwai Municipal Hospital and Akomaa Memorial SDA Hospital onto the study. All pregnant women presenting in labour at term within the study period who have received at least two doses of sulphadoxine pyrimethamine (SP) for intermittent preventive treatment in pregnancy (IPTp) were included in the study. Pregnant women who were symptomatic (chills, fever, nausea, rigor, vomiting, headache), had antepartum heamorrhage, and hypertension in pregnancy were excluded.
A total of 100 parturients in labour were recruited for the study using convenient sampling technique. Sample size was calculated using the formula;
Where, 't' is the confidence level at 95% (standard value of 1.96) 'p' is the estimated prevalence 'm' is the margin of error at 5% (standard value of 0.05)
Questionnaire administration
A well-structured pre-tested questionnaire was used to obtain information on demographic and clinical variables such as; age, occupation, education level, gestation age (weeks), parity, and Gravida, use of ITN, doses of SP previously given at ANC from each participant.
Blood sample collection
About three (3) milliliters (ml) of venous blood sample was collected from each participant and dispensed into a K2-EDTA tube for detection of malaria parasites and estimation of hemoglobin concentration.
Diagnosis of malaria
RDT
A rapid diagnosis test (RDT) for identification of malaria parasite histidine-rich protein II (HRP-II) antigen of Plasmodium falciparum in human blood was done using The SD BIOLINE Malaria Ag P.f test kit (China).
Microscopy
Microscopic examination was done under oil immersion at 100x magnification. Thin smears were examined for malaria parasite species identification, and the number of asexual parasites per 200 white blood cells (WBC) on the thick smear was multiplied by the WBC count (8000) to obtain the parasite count per microlitre (ul).
Haemoglobin concentration estimation
Hemoglobin (Hb) concentration of each sample was estimated using an automated hematology analyzer (Mindray; model BC-3000 Plus, China).
Statistical analysis
Data analysis was carried out using Statistical Package for Social sciences (SPSS) version 16.0 software. Continuous variables were compared using independent t-test and categorical variables compared using chi square model. Logistic regression was used to identify factors associated with malaria parasitaemia and low birth weight. P<0.05 was considered statistically significant. Majority of the study participants were in their third decade of life, had JHS education and had informal occupation. ITN and SP were used by 86% and 44% of the participants respectively. Anemia was present in 27% of the participants, with 14% giving birth to children with low birth weight (Table 1) . Malaria was present in 19% of the study participants when both RDT and microscopy were used (Table 2) . Table 3 presents socio-demographic and clinical characteristics of participants stratified by malaria status. Most of the participants with malaria parasitaemia were in their third decade of life, primiparous, primigravida and not using ITN. Also, most of the infected participants had taken 3 doses of SP and had low HB concentration. Table 4 presents the socio-demographic and clinical characteristics of participants stratified by severity of parasitaemia. Severe parasitaemia was most prevalent among primigravida participants and those who are not using ITN. Half (50%) of participants with severe parasitaemia gave birth to children with low birth weight. Birth weight was associated with severity of parasitaemia (P=0.029). Table 5 shows the correlation of demographic and clinical characteristics of participants. Age had a significant positive correlation with parity, gravidity and birth weight. Parity and gravidity also had a significant positive correlation with birth weight, and Hb concentration significantly correlated with parasite density. Parasite density had an inverse correlation with birth weight, but not significant (P>0.05). Table 6 shows a multinomial logistic regression of factors associated with malaria parasitaemia. Participants less than 30 years and those with multigravida were more likely to give birth to children with low birth weight (Table 7) . 
Results
Discussion
Malaria in pregnancy is a major cause of anaemia, low birth weight and maternal death [10] . The WHO Roll Back Malaria recommends several strategies such as personal protection with insecticide impregnated bed nets (ITNs), intermittent preventive treatment (IPTp) and case management of anaemia and malaria illness with effective anti-malarial drugs to curb this menace. The prevalence of malaria among pregnant women in this study was 19% when both rapid diagnostic test (RDT) kits and microscopy were used. This is similar to the 19.7% prevalence observed in a longitudinal study conducted among pregnant women at the Dangme-West district in the Greater Accra region of Ghana [8] . However, it is lower than the 47% and 5% prevalence rates recorded in longitudinal studies carried out at the Kassena-Nankana district [11] and at Madina in the Greater Accra region of Ghana [9] respectively. The differences in prevalence obtained could be attributed to changes in geographical locations, economic conditions and seasonal variations. Pregnant women are more susceptible to malaria due to the increased attractiveness to the vector, changes in immune system, placental sequestration and decreased parasite clearance.
Most studies have reported primigravida to have a higher prevalence of P. falciparum infection than women of higher gravidities, and an association of parity with malaria parasitaemia [12, 13] . This is supported by the finding of most of the participants with malaria parasitaemia being primigravida and primiparous in our study. Also, it confirms the finding of severe parasitaemia being most prevalent among primigravida pregnant women. This may be due to the acquisition of immunity which decreases susceptibility to the infection [13] .
The 14% low birth weight observed among neonates of the pregnant women in this study is higher than the 3% reported by both [9] in Ghana and [14] in Southeast Nigeria. Half (50%) of our study participants with severe parasitaemia gave birth to children with low birth weight, and birth weight was associated with severity of parasitaemia. The mechanism underlying the cause of low birth in malaria is not fully understood. A high density of parasites and chronic parasite infection in the placental blood and the associated cellular immune response may result in consumption of glucose and oxygen that would have gone to the fetus. Secondly, histopathological studies of infected placentas have found thickening of the cytotrophoblastic membranes, which may interfere with nutrient transport [3] . Furthermore, malariaassociated maternal anemia may also contribute independently to intra-uterine growth retardation, most likely through a reduction in oxygen transport to the fetus [3, 15] .
Multigravida pregnant women were more likely to give birth to children with low birth weight. A high risk of low birth weight infants for multigravida are assumed to occur because those residing in low transmission areas have not acquired significant antimalarial immunity or because they are exposed to a high risk of human immunodeficiency virus (HIV) [16] . This is further supported by the finding of a significant positive correlation between gravidity and birth weight among the pregnant women.
Malaria parasitaemia during pregnancy has significant maternal and neonatal effects and outcomes. Although the vast majority of women with malaria infections during pregnancy remain asymptomatic, infection increases the risk of maternal anemia and delivering a low birth weight baby. Low birth weight is also a well-documented risk factor for poor neurosensory, cognitive, and behavioral development, as well as for limited school performance and academic achievement [17, 18] . The effects on neonatal mortality are even more marked, with a low birth weight baby being nine times more likely to die in the first month of life than a normal-weight baby. There is therefore the need to intensify measures to curb this major public health problem. The use of malaria control and prevention methods such as ITN's needs to be intensified as most of the pregnant women with severe malaria parasitaemia were not using ITN. Also, measures should be taken to tackle the risk factors of low birth weight such as age less than 30 years and mulitigravidity observed in this study.
The study has certain limitations. Although maternal parasitaemia have been used routinely to detect malaria during pregnancy, it is recognized that peripheral parasitaemia may remain below the levels of microscopic detection while parasites are harbored by the placenta [19] . Histological examination of the placenta is the most sensitive indicator of maternal infection. This might have resulted in underestimation of the prevalence of malaria. Also, we could not assess all other factor that might contribute to low birth weight in parturient with malaria.
Conclusion
High malaria parasitaemia was found among parturient who have taken intermittent preventive treatment in pregnancy (IPTp) in this study. Low birth weight was prevalent among 14% neonates of the pregnant women, and severe parasitaemia was associated with low birth weight. The use of malaria control and prevention methods such as ITN's needs to be intensified since most of the pregnant women with severe malaria parasitaemia were not using ITN.
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